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Esophageal perforation caused by a central venous catheter:
A case report and literature review
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Abstract

Malposition of the central venous catheter is rare but may cause morbidity and

mortality. Here, we presented a male patient who suffered from a misplaced

central venous catheter into the esophagus and caused perforation. We

removed the misplaced central venous catheter directly after evaluated by

computed tomography. We provided an available method to evaluate and solve

this problem after literature view. In catheter-related esophageal perforation

patient, conservative treatment is an optional therapy after removed the mis-

placed catheter without fluoroscopy guided according to clinical presentation.
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1 | INTRODUCTION

A central venous catheter insertion via the subclavian,
the internal jugular or femoral vein is associated with
infectious, thrombotic, and mechanical complications.1

Malposition of the central venous catheter occurred in
about 5% of the patients with complications and caused
malfunction, even mortality.2,3 The most discussed extra-
cava malposition included mediastinum, pleura and peri-
cardium misplacement.4 Here, we presented a rare case
of a misplaced catheter into the esophagus via an internal
jugular vein approach.

2 | CASE REPORT

An 82-year-old male, who was sent to our emergent
department because of consciousness changed for 2 hours.
The coma scale became E1V1M1 from E4V5M6. His body
temperature was 34�C, pulse rate was 34 beats/min,
respiratory rate was 12 times/min, and his blood pressure
was too low to measure when he arrived at the emergent
department. For his critical condition, emergent intuba-
tion, cardiopulmonary resuscitation, fluid challenge via
the peripheral vein, and central venous catheter place-
ment via the left internal jugular vein with the Seldinger
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technique were performed. The position of the central
venous catheter was checked by chest X-ray (Figure 1
black arrow). The 12-lead electrocardiogram showed
sinus bradycardia and ST elevation at leads V2-V3. For
suspect ST elevated myocardial infarction related cardio-
genic shock, primary percutaneous coronary intervention
was performed but revealed a patent coronary artery. His
urinary analysis showed pyuria. The abdominal com-
puted tomography showed negative results for intra-
abdominal bleeding or infection. Then, this patient was
treated for a urinary tract infection related septic shock
in the cardiac intensive care unit (CICU). After four days
treatment, his sepsis was improving and started weaning
from the ventilator. However, on day 5 in the CICU, cof-
fee ground materials from the nasogastric tube (NG) and
tarry stool were found. The hemoglobin decreased from
11.7 g/dL to 7.5 g/dL. For his anemia, a packed red blood
cell (PRBC) transfusion of 500 ml was given. On day
6, the coffee grounds from the NG tube was decreasing
but the tarry stool progressed. On day 7, the hemoglobin
was 7.7 g/dL. A PRBC transfusion was given again but a
tarry stool happened just after transfusion. For this, an
esophagogastrodeudenoscopy (EGD) was done and rev-
ealed a central venous catheter penetrated into the
esophagus (Figure 2). EGD was held because of

esophageal perforation. After discussing with the car-
diovascular surgeon, we removed the catheter directly
and pressed the puncture site for 5 minutes. There
was no subcutaneous emphysema or hematoma after
removing the catheter. Conservative treatment with
NPO, antibiotics with Ceftriaxone plus clindamycin
and an intravenous proton pump inhibitor were given.
Three days later, the computed tomography of the
neck and chest revealed a negative of subcutaneous

FIGURE 1 Chest X-ray after central venous catheter

placement. The tip of the catheter is at the carina of trachea rather

than right antrum but miss-diagnosed initially (black arrow)

FIGURE 2 Esophagogastroduodenoscopy view. A central

venous catheter penetrated into the esophagus (left side). The

nasogastric tube was in placed (right side)

FIGURE 3 Computed tomography of the neck and chest after

removing the central venous catheter. There was no local

subcutaneous emphysema, pneumomediastinum, or mediastinitis
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emphysema or pneumomediastinum (Figure 3). On day
14, a massive tarry and bloody stool occurred. The EGD
was performed and revealed healed esophageal perfora-
tion (Figure 4 black arrow) and active ulcer bleeding at
the duodenal bulb. Unfortunately, endoscopic hemostasis
was failed by diluted vasopressor local injection and argon
plasma coagulation. Angiography showed an active
bleeder from inferior pancreaticoduodenal branches. How-
ever, the family refused embolization and surgical inter-
vention to stop the bleeding. This patient expired on day
15 in CICU because of upper gastrointestinal bleeding.

3 | DISCUSSION

A misplaced central venous catheter (CVC) can be
divided into intra-cava and extra-cava.2 The extra-cava
malposition has been reported in the mediastinum, the
pleura, the pericardium, the trachea, the subarachnoid
space, and other aberrant sites4 but less discussed in the
esophagus. There were many methods to prevent the
malposition of the CVC, which included the following.
Choosing the right side approach over the left side,1

ultrasonography guided insertion,5 choosing a proper
length guide wire,6 confirming adequate access by flush
test,7 confirming the tip at the junction of the superior
vena cava (SVC) and right atrium by X-ray.8 In this case,
we choose a right internal jugular vein approach initially
but failed after several attempts. Unfortunately, a compli-
cation happened via left internal jugular vein approach.
The chest X-ray of this case showed that the tip position
was near the carina of the trachea but not the right
antrum. If we confirmed the inadequate position of the

CVC correctly, we might discover this complication
earlier.

The management of the malposition of the CVC in
extra-cava cases was individualized and often needed sur-
gical interventions.4 If the CVC perforates the right
atrium or lower SVC, it might cause pericardial effusion
and even cardiac tamponade.9 In such a condition,
urgent pericardiocentesis, pigtail insertion or surgical
repair may be required. If the CVC tip damages the right
border of the SVC, azygos, hemiazygos, and internal tho-
racic veins penetrate into the pleural space. It might
cause pleural effusion or hemothorax initially or after
fluid infusion. To prevent bleeding risk, the catheter
might be removed under fluronoscopy and receive embo-
lization if needed.2,4 Excessive force to advance the cathe-
ter, guidewire, or dilator may cause the CVC to perforate
the vessel wall into the mediastinum, and cause mediasti-
nal hematoma or infection.4 In severe cases, microcoil
embolization or emergent median sternotomy may be
needed.10 In this patient, we removed the misplaced cath-
eter directly without radiologic assistance because there
was no obvious subcutaneous hematoma or bleeding
from the inserted site to suspect possible arterial
puncture.

Iatrogenic esophageal perforation is the main etiology
of esophageal perforation, occupying up to 60%.11 The eti-
ology included routine endoscopic examination,12 thera-
peutic endoscopy,13 nasogastric tube insertion,14 or even
a migrated hemodialysis catheter from the jugular vein.15

Surgical repair, resection, or bypass of the perforated
esophagus is the main treatment for patients who suffer
from mediastinitis or severe sepsis.16 Other therapeutic
options included esophageal stent placement17 or conser-
vative treatment18 according to the patient's clinical con-
dition. Prognosis is associated with early diagnosis, best
supportive care, nutritional support, sepsis control, and
re-establishment of esophageal continuity.19 In this case,
there were no obvious symptoms and signs of media-
stinitis from the clinical condition or computed tomogra-
phy. So, we gave a conservative treatment rather than
through surgical intervention.

Iatrogenic esophageal perforation is a rare complica-
tion of the central venous catheter insertion. Conserva-
tive treatment is an optional therapy after removed the
misplaced catheter without fluoroscopy guided according
to clinical presentation in catheter misplacement related
esophageal perforation cases. In this patient, he died
because of gastrointestinal bleeding, unfortunately, so,
the best treatment for such a complicated case needed
more consideration.
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FIGURE 4 Esophagogastroduodenoscopy view. A healed

esophageal perforation (black arrow) after removed the

misplacement central venous catheter two weeks later
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